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COMPLETE SPECmCATION 

^^^^HSSyjIr^^^CEUnCAL COMPOSITION FOR THE 
CONTROLLED RELEASE OF ACTIVE PRINCIPLES 



We. AHIR ET COMPAGNIE, a French body corporate, of 1 Carle Hebea F-92415 
Ccurbevoie, Cedcx, France 

he^reby declare the invention for which we pray ^iiat a patent may be granted to us. and 
the method by which it is to be performed, to be particularly described in and by the 
following statement:- 
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(followed by page la) 



The present invention relates to z. new bioadhcsivc pharmaceutical composition which makes 
possible the controlled release of active prinriples locally across the buccal cavity or 
systemically across a buccal (cheek or gum), perlingual. nasal, vaginal or rectal mucous 
mcuibane. The pharmaceutical composition according to the invention provides for a more or 
?ess rapid release of the active principle and can remain fixed for a longer or shorter lime to 
the buccal (cheek and gum), perlingual, nasal, vaginal and rectal iniucous membrane. 
Administration by the transmucosal route has the advantage, ?at the metabolic level, of 
avoiding the signific?jit metabolization of the active principle by the effect of a first passage 
through ti;e liver and thus, at the clinical level, of reducing the; doses administered while 
improving the clinical effectiveness. The active principle does.; not undergo the various 
enzymatic or chemical degradations present throughout the length of the gastrointestinal tract 
as well as the disadvantages related to the function end tb the physiology of the 
gastrointestinal system. 

The possibilities of administration of an active principle across a mucous membrane depend 
on various factors. In particular, the composition must not detrimentally affect the tissue in 
any way following prolonged contact and must not cause irritations, allergies or sensitizations 
and the active principle must be able to cross a fairly small tissue surface at a diffusion rate 
which is sufficient to obtain plasma levels suited to the therapeutic requirements. 
A bioadhesive form has the property of adhering to a biological dssue, for example to a 
mucous membrane in the buccal cavity, and of being maintained there for a longer or shorter 
time. The bioadhesion phenomenon is described in the literature and is provided by the 
establishment of binding between one or more compounds of the pharmaceutical dosage forai 
and functional chemical groups pnssent at the surface of the biological tissue. The interactions 
involved in the bioadhesion mechanism are described as being physical, mechanical or 
chemical in nature. 

The pharmaceutical composition according to the invention, in addition to the fact that it is 
new, nnakes it possible to obtain an intense bioadhesive effect and a controlled and 
reproducible release of the active principle. 

The bioadhesive pharmaceutical composition of the present invention is composed of: 
an active principle, 

a compound (A) comprising one or a number of coiX)lymers formed by the 
copolymerization of methyl vinyl ether and of maleic anhydride (or its derivatives: 
acids, esters, or salts), 

a compound (B) comprising one or a number of compounds such as 
polyvinylpyrrolidone, polyvinyl alcohol, polyethylene glycol, alginic acid and derived 
alginates, cellulose and its derivatives such as, for; example, ethyl cellulose, 
hydroxymcthyl cellulose, hydroxypropyl methylcellulosc/and the like, starches of 
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various origins and their derivatives such as chemically modified maize starch, gum 
arabic. rv-n tragacanth, guar gum, xanthan gum. carob gum. carraghenatcs, 



or 



cyciodextrins or derivatives such as ^-cyclodextrins, hydroxypropyl-P-cyclodextrins or 
partially methylated P-cyclodextrins, 

and excipients acting as diluent, such as lactose or calcium dihyd ogenphosphate, as 
binder or as lubricant, such as magnesium stearate or colloidal silica, to which can be 
added excipients acting as absorption promoters, as dye, as flavcimg, as sweetener or 
as disincegrants. 

Compound (A) comprises one or a number of copolymers selected from copolymers of methyl 
vinyl ether and of maleic anhydride or of its derivatives in the form of acids, esters or salts. 
These copolymers have the following formula: 
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Specific examples of this type of copolymers currently commerqially available are Gantrez® 
15 of AN, S, ES and MS type (GAF products): 

- Gantrez AN® = anhydride 
. Gantrez S® = acid, X = H 

- Gantrez ES® = ester, X = alkyl 

- Gantrez MS® = salt, X = Ca or Na 

20 The bioadhesion is provided mainly by Compound (A) and the pirolonged release is provided 
by the combination of Compound (A) and of Compound (B). The proportion of Compound 
(A) is between 5 and 85 mass % and the proportion of Compound (B) is between 5 and 
85 mass %. The bioadhesion and the prolonged release can be adjusted depending on the 
proportions used, 

25 Compound (A) is preferentially a mixture of the sodium and calcium salts of the copolymer of 
methyl vinyl ether and of maleic anhydride (or its dcrivi^ljves: acids, esters or salts). The 
amount of Compound (A) is preferentially between 10 and 30 mass %. Compound (B) is. 
preferentially modified maize starch. The anKMint of Compound (B) is preferentially between 
10 and 20 mass %. The diluent can be lactose* calcium dihydrogenphosphate or other 

30 appropriate diluents. 

The pharmaceutical composition according to the invention can be provided in the 



tablet, a lozenge, a cream or a geL A preferential f«7n is the pruduction of a tabj^i^hich can 



be prepared by mixing Compound (A), Compound (B), the active principle and excipients by 
wet granulation followed by a compression. 

In the granulation process, the two polymers are used separately in the tablet by virtue of a 
novel manufacturing process which combines a granulated inner phase and a non-granulated 
outer pl:ase. This process makes it possible to retain intact the bioadhesive propenies of the 
starting polymer and reproducibly to control the bioadhesion and the release of the active 
principle. 

This granulation process is composed of various :;uccessive stages: 

The preparation of the inner phase is carried out by mixing the active principle with all or pan 
of the amount of Compound CB)» to which the diluent is added. 

The mixture obtained is then granulated with a wetting liquid, preferentially water or 
water/alcohol mixtures. 

The granule obtained is sieved and then dried at a temperature lying between 20 and 100°C. 
TTie granule is then graded by passing through a sieve. 

The phase known as the outer phase is prepared in parallel. It is composed of the mixture of 
Compound (A) and Compound (B), if it has not been entirely introduced into the inner phase. 
The inner and outer phases are then mixed. The excipients defined as acting as lubricant, 
absorption promoters, flavoring, sweetener, dye and disintegrant are optionally added to this 
mixture. The whole is mixed and then graded by passing through a isieve. 
The mixture obtained is compressed. 

The choice of the shape and size of the tablet is important. These two criteria condition the 
desired release kinetics, influence the bioadhesion by modifying! the contact surface between 
the mucous membrane and the pharmaceutical dosage form and finally make it pleasantcr to 
place and maintain the tablet. 

The pharmaceutical composition according to the invention can be provided in the form of a 
round tablet with a diameter of 3 to IS nun and with a thickness of 1 to S mm. It can also t>e 
provided, for example, in the form of a tablet of chamfered round, oblong, semi-convex or 
any other geometric form having the advantage of providing for the better prolonged 
maintenance of the form, for example in the maxillogingival groove of the buccal cavity or 
under the tongue. 

The pharmaceutical composition according to the invention is distinguished in that it is kept 
applied to the buccal, perlingual, nasal, rectal or vaginal mucous membrane for a period of 
time ranging from 10 minutes up to 12 hours. 

Mention may be made, in a non-limiting way, among active principles which form part of the 
composition according to the invention^ of andinflammaiory agents and analgesics, whether 
possessing local or systemic action, such as for example indomethacin, ibuprofen, diclofenac, 
tenoxicam or piroxicam, disinfectants such as chlorhexidine and the derived salts* enzymes, 
coronary vasodilators such as nitroglycerin or isosorbtde dinttrate, antiasthmatics. 



aniibacterials, antibiotics such as penicillin or erythromycin, cardiotonics such as digitaiin, 
local anesthetics such as lidocaine, antianginals, antidysrhyihmics, antihypertensives, 
aggregation inhibitors, antitussives and expectorants such as codeine phosphate, 
antihistamines such as chloq^henamine, steroidal antiinflammatories such as prednisolone, 
5 dopaminergic agonists such as piribedil, sleep regulators such as melatonin, agents promoting 
hemostasis, hormones, antitumors, antimigraines, antiparkinsonians, memory promoters, 
antidepressants, anxiolytics, hypnotics, antidiabetics, antiobesity agents, antifungals or 
antivirals. 

The following examples illustrate the invention but do not limit it in any way. 
10 EXAMPLE 1: 

The manufacture of the tablets calls for a process known as wet granulation. The preparation 
of the inner phase is carried out by mixing 320 grams of piribedil with 80 grams of modified 
maize starch (Cercstar Top SF12616, company Cercstar) to which 278 gran:s of calcium 
dihydrogcnphosphate are added. Mixing is carried out using a Turbula for 15 minutes. The 

15 mixture obtained is then placed in a second planetary-type mixer and water is progressively 
added to this mixture with stirring. The mixture is then sieved through a sieve with a mesh 
size of 1.25 mm. The powder obtained is dried at a temperature of 60**C for 1 hour and then 
sieved through a sieve with a mesh size of 0.80 mm. The phase known as the outer phase is 
produced in parallel. It is composed of the mixture of 150 grams of Gantrez MS 955 and 

20 160 grams of modified maize starch (Cercstar Top SF 1 26 165^). Mixing is carried out using a 
Turbula tumbler mixer for 15 minutes. The inner and outer phases are then mixed using a 
Turbula tumbler mixer. 10 grams of magnesium stearate and 2 grams of colloidal silica are 
then added to this mixture. The whole is mixed using a Turbula tumbler mixer. The mixture 
obtained is graded by passing through a sieve with a mesh size of 0.4 nun. 

25 EXAMPLE 2: 

The manufacture of the tablets calls for a process known as wet granulation. The preparation 
of the inner phase is carried out by mixing 320 grams of piribedil with 80 grams of modified 
maize starch (Cerestar Top SF12616) to which 278 grams of lactose (Lactose Fast Ho, 
company Seppic) are added. Mixing is carried out using a Turbula for 15 minutes. The 

30 mixture obtained is tlien placed in a second tumbler mixer and water is progressively added to 
this mixture with agitation. The mixture is then sieved through a sieve with a mesh size of 
1 .25 mm. The powder obtained is dried at a temperature of 60^C for 1 hour and it>en sieved 
through a sieve with a mesh size of 0.80 mm. The phase known as the outer phase is prepared 
in parallel. It is composed of the mixture of 150 grams of Gantrez MS 955 and 160 grams of 

35 modified maize starch (Cerestar Top SF126I6). Mixing is carried out using a Turbula tumbler 
mixer for 15 minutes. The inner and outer phases are then mixed using a Turbula tumbler 



mixer. 10 grams of magnesium stearatc and 2 grams of colloidal silica are then added to ibis 
mixture. The whole is mixed using a Turbula tumbler mixer. The mixture obtained is graded 
by passing through a sieve with a mesh size of 0.4 mm. 



EXAMPLES: 

The manufacture of the tablets calls for a process known as wet granulation. The preparation 
of the inner phase is carried out by mixing 166.5 gratis of piribedil with 80 grams of modified 
maize starch (Ccrestar Top SF 12616, company Ccrcstar) to which 373 grams of "alcium 
hydrogcnphosphate arc added. Mixing is carried out using a tumbler mixer of Ours Varymixcr 
type. 66.5 grams of ethyl aery late and methyl methacrylaie cppolymer as a 30% aqueous 
solution on a dry weight basis are added progressively with agitation. The amount of wetting 
liquid necessary for wet granulation is obtained by addition^ of purified water. The mixture 
obtained is then passed into a Frewitt-typc granulator through a 2 mm grid. The mixture 
obtained is then dried in an extracted oven at 60®C for two hours. The mixture is then passed 
into a Frcwitt-type granulator through a 0.7 mm grid. The phase known as the outer phase is 
prepared in parallel. It is composed of the mixture of 160 grams of Gantrez MS 955 (company 
ISP) and 147 grams of hydrrxypropyl methylcellulose (HPMC K lOOM P. Colorcon). Mixing 
of the two phases is carried out in a Rhon-type tumbler mixer. The lubricants arc added to this 
mixture: 5 grams of magnesium stearate and 2 grams of colloidal silica sieved beforehand 
through 0,4 mm. The whole is mixed in a Rhon-type tumbler mixer. The particle obtained is 
then compressed. 

EXAMPLE 4: 

According to the same process as Example 1, the 320 grams of piribedil are replaced by 
32 grams of melatonin and the amount of calcium dihydxogenphosphate is 566 grams. The 
remainder is unchanged. 

EXAMPLE £: 

According to the same process as Example 1, the 320 grams of piribedil are replaced by 
32 grams of lidocaine and the amount of calcium di hydrogcnphosphate is 566 grams. The 
remainder is unchanged. 

EXAMPLES 

The manufacture of the tablets calls for a process known as wet granulauon. The preparation 
of the inner phase is carried out by mixing 333 g of amineptine hydrochloride with 79 grams 
of modified maize starch (Cerestar Top SF 12616« company Cerestar) to which 260 grams of. 
caicium hydrogcnphosphate are added. Mixing is carried out using a tumbler mixer of Ours 
Varymixcr type. Water is added progressively with agitation and the mixture is then passed 



into a Frewitt-type granulator through a 2 mm grid. The powder obtained is then dried in an 
extracted oven at 60*C for two hours. The mixture is then passed inio a Frewitt-type 
granulator through a 0.7 mxit grid. The phase known as the outer phase is prepared in parallel. 
It is composed of the mixture of 159 grams of Gantrez MS 955 (company ISP) and 157 grams 
of hydroxypropyl methylcellulose (HMPC K lOOM P, company Colorcon). Mixing the two 
phases is carried out in n Rhon-type tumbler mixer. The lubricants are added to this mixture: 
10 grams of magnesium stcarate and 2 grams of colloidal silica sieved beforehand through 
0.4 nun. The whole is mixed in a Rhon-type tumbler mixer. The particle obtained is then 
comprxissed. 

EXAMEIJCZ: 

The manufacture of the tablets calls for a process known as wet granulation. The preparation 
of the inner phase is carried out by mixing 145 grams of l,3,7-trimethyl-8- 
{ 3-[4-(dicthylaminocarbonyl)pipcnizin- 1 -yljprop- 1 -yl ) -3,7-dihydro- 1 H-purine-2,6-dione 
hydrochloride (described in Patent EP 149578) with 79.5 grams of modified maize starch 
(Cerestar Top SF 12616, company Cerestar) to which 346 grams of calcium 
hydrogenphosphate are added. Mixing is carried out using a tumbler mixer of Ours Vary mixer 

■ i 

type. Water is added progressively with agitation and the mixture is then pa.ssed into a 
Frewitt-type granulator through a 2 mm grid. The powder obtained is then dried in an 
extracted oven at 60**C for 2 hours. The mixture is then passed into a Frewitt-type granulator 
through a 0.7 mm grid. The phase known as the outer phase is prepared in parallel. It is 
composed of the mixture of 159 grams of Gantrez MS 955 (company ISP), 262.5 grams of 
hydroxypropyl methylcellulose (HPMC K lOOM P, Colorcon) and 1 gram of sodium 
saccharinaie. Mixing of the two phases is carried out in a Rhon-type tumbler miixer. The 
lubricants are added to this mixture: 5 grams of magnesium stearate and 2 grams of colloidal 
silica sieved beforehand through 0.4 mm. The whole is mixed in a Rhon-type tumbler mixer. 
The particle obtained is then compressed. 

EXAMPLES: 

The manufacture of the tablets calls for a process known as direct compression. 46.8 grants of 
dihydrocrgolamine mesylate are mixed with 100 grams of microcrystalline cellulose ( Avicel 
PH 102, company Seppic) and 250 grams of laaose (Tablenose Meggle« company SPCI). 
100 grams of microcrystalline cellulose and 246.2 grams of lactose are then added to this 
premix. After mixing, 250 grams of Gantrez MS 955 are added. After mixing, 5 grams of 
magnesium stearate and 2 grams of colloidal silica arc added. The lubricants were sieved 
beforehand through 0.4 mm. The pov/der obtained is then compressed. 
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WHAT/iyWE CLWM IS 



LA bioadhcsivc pharmaceutical composition for the controlled release of an active principle 
locally in the buccal cavity or systemically across a mucous membrane, which comprises: 
an active principle, 

a compound (A) consisting of one or a number of copolymers fojjncd py the 
copolymcrization of methyl vinyl ether and of maleic anhydride or of a deri vati ve t he reof » 
a compound (B) consisting of one or a number of compounds chosen from 
polyvinylpyrrolidone, polyvinyl alcohol, polyethylene glycol, alginic acid and its 
derivatives, cellulose and its derivatives, starches and. their derivatives, gum arabic, 
gum tragacanth, guar gum, xanthan gum, carob gum, carraghenates, 



and their derivatives, 

and one or mora therapeutically acceptable exciplents. 



andcyclodexurins 



2. A pharmaceutical composition as claimed in claim 1, wherein Compound (A) consists of 
15 one or a number of copolymers of methyl vinyl ether and of maleic anhydride or of ^ 

derivative thereof in the form of acids, esters or calcium or sodium salts. 

3. A pharmaceutical composition as claimed in claim 1, wherein Compound (B) is modified 
maize starch. 

^ 4. A pharmaceutical composition as claimed in claim 1. wherein the amount of Compound 
20 (A) is between 5 and 85% of the total mass of the composition, 

5. A pharmaceutical composition as claimed in claim 1, wherein the amount of Compound 
(B) is between 5 and 85% of the total mass of the composition. 

6. A pharmaceutical composition as claimed in claim 1, wherein the active principle is an 
anti-inflammatory agent, an analgesic, 

25 an enzyme, a coronary vasodilator* an antiasthmatic, an antibacterial, an 

antibiotic, a cardiotonic, a local anesthetic, an antianginal, an antidysrhythmic, an 
antihypertensive, an aggregation inhibitor* an antitussive, an expectorant, an antihistamine, a 
dopaminergic agonist, a sleep regulator, a hemostatic, a hormone, an antitumor, an 
antimigraine, an antiparidnsonian, a menMcy promoter, an antidepressant, an anxiolytic, a 

30 hypnotic, an antidiabetic, an antiobesity agent, an antifungal or an cntiviraL 

7. A phanmaceutteal oomposWo n as dalmed In daim 1, wnarein tha axdplant(a) ara chosan.irtrn'tbi 7 
group of diiuants, bindars. and lubftoanU to which can ba addad ona.cr mora dyas, J|favcurings, ' ^' 
swaatanara, dL^agrants or absorption prornotara. 
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A bioadhesive pharmacautical composition for the controlled release of an active principle locally 
in the buccal cavity or systemically across a mucous membrane as claimed 'in claim 1. substantially 
as herein described with reference tc the examples. 

9. A pharmaceutical composition as claimed in any one of claims 1-7. wherein it is 
5 provided in the form of a tablet • 

10. A tablet as claimed in claim 9, wherein the tablet ia obtained by wet granulation followed by a 

compression. 

11. x A process for the preparation of the tablet as claimed in claim 9, wherein the tablet is obtained by 
compression of a mixture consisting of:. 

10 - an inner phase obtained by mixing the active principle, all or part of Compound (B) 
and a diluent, followed by a wet granulation, 

an outer phase obtained by mixing Compound (A) and Compound (B). when the latter 
has not been entirely introduced into the inner phase, 
and one or more appropriate phanmaceutically acceptable excipients. 

12. A process for the preparation of a tablet as dalmed in claim 11 substantially as herein described 
with reference to the examples. 

By the authohded agents ^ 
A.J Rark & Son 
Bar v€- vSo^ 
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